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INTRODUCTION
Listeria monocytogenes, a Gram-positive, rod shaped bacterium, has been reported to be pathogenic for humans and animals (Fleming et al., 1985; Linnan et al., 1988) . Recently it has been implicated in several food-borne epidemic listeriosis (Aureli et al., 2000) . L. monocytogenes is widely disseminated in the environment: soil, sewage, raw and decaying vegetables (Seeliger and Jones, 1986) . The bacterium has a wide reach and prospect to enter food production and processing environment (Rocourt, 1996) . L. monocytogenes principally causes meningitides, encephalitis, abortion or septicemia (Nieman and Lorber, 1980; Schuchat et al., 1991) . The virulence potential of L. monocytogenes has been longestablished in diverse studies (Gellin and Broome, 1989) . Swaminathan et al. (1998) reported that a good number, if not all, environmental isolates of L. monocytogenes are virulent and express virulence factors only when introduced into animal or human host.
The pathogen can occur as sporadic cases or as farmlands and common vegetables sold in Ado-Ekiti and *Corresponding author. E-mail:davidgenerationng@yahoo.com. epidemics ; contaminated foods are the principal vehicles of transmission (Schuchat et al., 1991; Mead et al., 1998; CDC, 2000) . The rate of reoccurrence of these types of outbreaks is unknown because most cases of L. monocytogenes infections are not reported to public health officials (Aureli et al., 2000) .
L. monocytogenes has been identified to be defiant to environmental stresses including low pH, heat of process (pasteurization), high osmotic pressure and refrigeration temperature (4 o C) (Conner et al., 1986) . The pattern of antibiotic susceptibility of L. monocytogenes has been reported to be fairly stable for many years (Schald, 1983) , though many of the antibiotics are bacteriostatic (Moellering et al., 1972; Wiggins et al., 1978) . An upsurge in the antibiotic resistance of L. monocytogenes has been previously documented (Peterkin et al., 1991) .
Application of faeces or dung slurries of infected (or carrier) animals onto agricultural land as manure can serve as source of the organism (Chukwu et al., 2006; Nicholas et al., 2000) . It could be transmitted to healthy animals while browsing and human through contaminated vegetables or fruits Chukwu et al., 2004) . This study investigated the incidence of L. monocytogenes from ready-to-apply cow dung manure, soil from vegetable farmlands and common vegetables sold in Ado-Ekiti and the susceptibility of the isolates to antimicrobial agents.
MATERIALS AND METHODS

Collection of samples
A total of thirty six soil samples were collected from different vegetable farmlands in Ado-Ekiti (7 40' N, 5 15' E) and its environs. The samples were collected in separate sterile bottles and stored in an ice pack. Twenty ready-to-apply cow manures were collected at different vegetable farmlands into sterile bottles and kept in ice pack. Forty samples of each of the four vegetables (Amarathus cruetus L, Sencecio biafrae Oliy and Hien, Talinum fruiticosum Jacq, and Telfairia occidentalis Hook F) were also purchased from four different markets; Oja-Oba, Mojere, Irona and Enu-odi all in Ado-Ekiti, Nigeria. The vegetables were collected in a new, sterile polythene bags. The vegetables were later identified and authenticated in the Herbarium Unit of the Department of Plant Science and Forestry, University of Ado-Ekiti, Nigeria. The samples were transported to the laboratory for immediate microbial analysis.
Processing of samples
The primary enrichment test was carried out by inoculating one gram of each of the samples (soil and cow dung) into 9.0 ml of Listeria Selective broth (LSB) (Fluka) and incubated at 30 o C. After 24 h, 0.1 ml of the enrichment culture was plated on Tryptic Soy Agar (TSA) (Oxoid) supplemented with 1.00 g/l esculin and 5.00% human blood. The method of Blakeman (1981) was used to isolate L. monocytogenes from surface of the vegetables. The isolates were identified and authenticated on the bases of their biochemical reactions as described by Olutiola et al. (2001) . The results were interpreted according to Seelinger and Jones (1986) .
Antibiotic sensitivity test
The antibiotic sensitivity of the isolates was determined by the disk diffusion method of CLSI (2005) on Mueller-Hilton agar. The following antibiotics (Difco) amoxicillin (25 µg), augmentin (3 µg), chloramphenicol (30 µg), cloxacillin (5 µg), cotrimoxazole (25 µg), erythromycin (5 µg), gentamicin (10 µg), and tetracycline (10 µg). The inoculum was standardized by adjusting its density to equal the turbidity of a barium sulphate (BaSO4) which is the 0.5 McFarland turbidity standard, and incubated at 35 o C for 18 h. The diameter of the zone of clearance (including the diameter of the disk) was measured to the nearest whole millimeter and interpreted on the basis of CLSI guideline (CLSI, 2005) .
Determination of the results of Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) were done according to the method of Stroke and Ridgway (1980) . The turbidity of the inocula was adjusted to match that of 0.5 McFarland standards. The tubes were incubated in air at 35 o C for 16 h and later observed for microbial growth.
RESULTS AND DISCUSSION
The identification of the isolates was based on cultural and morphological appearances. The identity of the isolates was further confirmed by biochemical tests. The results were interpreted according to Seelinger and Jones, (1986) . The results of this study revealed that the pathogen was present in the samples investigated; cow dung, agricultural soil, and vegetables. It was observed that the vegetables from Enu-Odi Market had the highest occurrence of the pathogen and Amarathus cruetus among the four vegetables showed highest incidence of L. monocytogenes (Table 1) . Table 2 shows the in vitro resistance of the isolates to common antibiotics. Chloramphenicol appeared to be most ineffective. 52.29% of the isolates were resistant to it. This is followed by augmentin. The isolates had the highest resistance to cloxacillin. Schald (1983) had earlier reported that L. monocytogenes isolates are susceptible to chloramphenicol and gentamicin. Environmental factors like previous exposure, the type of antibiotic used in the respective locality, and incidence of plasmids in the isolates may have resulted to the antibiotics resistance. This has been found in several isolates of L. monocytogenes (Hadorn et al., 1993; Yutaka et al., 2004) . Such plasmid could be pheromones-responsible or broad-host-range (Rice et al., 1995) . The resistance to antibiotic can also be as a result of the selective antibiotic pressure (Khachatouarians, 1998; Patricia and Wootan, 1998; Hanchun et al., 2004) or integrons and other insertion elements (Didier et al., 2000) .
The number of resistant strains from the cow dung ranges from 41.18 -70.59% (Table 3 ). This could be a resultant effect of the routinely administration of the sublethal antibiotic doses to the cows to increase the growth rate and reduce the amount of the feeds required to raised the animals to the slaughter size (Patricia and Wootan, 1998; Witte, 1998) .
Vegetables have been reported to be a major vehicle for the transmission of the L. monocytogenes (Seelinger and Jones, 1986) . The vegetables examined showed the presence of the organism. This finding corroborates the report of Österbald et al. (1999) that vegetables can harbor antibiotic resistant organisms.
Multiple antibiotic resistances of L. monocytogenes isolated from environmental sources are summarized in the Table 3 . Eight different antibiotic resistance patterns were observed in the study. The patterns were different to the ones observed by Moellering et al. (1972) . The changes may be as a result of the genetic modification and/or selective pressure of the antibiotics. Multiple resistant bacterial strains (like the ones observed in this study) could be transmitted to human either through contact or consumption (Hanchun et al., 2004) . This may further complicate the clinical management of disease caused by the pathogen and the resistance could be transferred to other (related) organisms (Brooks et al., 2001 ).
Sample
Number* % Cow dung (n = 20) 17.00 85.00 Soil (n = 36) 32.00 91.60 Vegetable (n =160) 104.00 73.75 Table 3 . In vitro antibiotic resistance of environmental isolates of L. monocytogenes.
The data are the modal values of three determinations. other antibiotics. Similar trends of antibiotic resistance were also noticed by Khachatourians (1998 ), Schlech (1983 . Antibiotic resistance has attained a critical stage in the human medicine. The findings of this study show that cow dung, mainly used as manure in vegetable farmlands, soil, and vegetables sold in the markets could be sources of L. monocytogenes. The usage of antibiotics for sub-therapeutic purpose in animals especially cow should be totally discouraged. Also vegetables should be painstakingly washed and pickled before eating, and manure thoroughly processed before application.
